The effect of the pituitary-adrenal axis on epinephrine synthesis in the human adrenal medulla was examined by the estimation of the 24-h urinary epinephrine level after treatment with glucocorticoids in four patients with systemic lupus erythematodes (SLE), one patient with rheumatoid arthritis (RA) and one patient with adrenal pheochromocytoma. 24-h urinary catecholamines (CAs) were measured by HPLC before and after glucocorticoid treatment, dexamethasone or predonisolone was orally given for more than seven days to patients with SLE, RA or isloated ACTH deficiency and five days to a patient with adrenal pheochromocytoma.
Induction of tyrosine hydroxylase (TH) by glucocorticoid in the rat's adrenal medulla was reported negative (Axelrod, 1977) or positive by Guidotti et al. (1975) . The direct effects of glucocorticoid on CA enzyme induction and CA products have been demonstrated in cultured bovine adrenal chromaffin cells (Hersey & Distefano, 1977; Yanase et al., 1984) , rat pheochromocytoma cells (Lucas & thoenen, 1977; Schbert et al, 1980; Tishler et al, 1983) and human pheochromocytoma cells YANASE et al.
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Japon. August 1986 (Yanase et al., 1984) . ACTH also regulates CA synthesis not only by the mediation of adrenocortical glucocorticoid but also by the direct effect of maintaining TH activity in the rat adrenal medulla (Mueller et al., 1970; Wurtman et al., 1972) . These studies of hormonal regulation of CA biosynthesis are almost all limited to rats. There have been only a few reports on human beings in this field. Urinary excretion of epinephrine arises almost entirely from the adrenal medulla, while that of norepinephrine originates both in sympathetic nerve terminals and the adrenal medulla (Euler et al., 1954) . Patients with isolated ACTH deficiency are analogous to hypophysectomized rats. Clinically, the commonest cause of ACTH deficiency is the administration of glucocorticoid.
To evaluate the effect of the pituitary adrenal axis on CA synthesis in the human adrenal medulla, we focused on the changes in 24-h urinary excretion of epinephrin in patients with isolated ACTH deficiency, SLE or RA and a patient with adrenal pheochromocytoma before and after glucocorticoid administration. 3, 4) .
Discussion
In patients with isolated ACTH deficiency, the basal level of 24-h urinary epinephrine was significantly low. This result supports the theory of plasma epinephrine deficiency in hypocorticotropic hypopituitary children (Rudman et al., 1981) , while Luft and Euler (1956) reported that the daily urinary excretion of epinephrine in 20 cancer patients was not altered by hypophysectomy. But a blunted increase in urinary epinephrine during insulin hypoglycemia was reported in 20 patients with hypophysectomy (Luft & Euler, 1956 ) and a 2-year boy with ACTH deficiency (Hung & Migeon, 1968) . These results strongly indicate that the pituitary-adrenal axis plays an important role in maintaining epinephrine synthesis in man. In our data, the replacement dose of glucocorticoid significantly increased the diminished level of urinary epinephrine in patients with isolated ACTH deficiency. However, more elaborate examinations may be needed to draw a conclusion because the previous report showed that decreased epinephrine synthesis in hypophysectomizd rats was unresponsive to a replacement dose of glucocorticoid, but return to a normal level took place after massive amounts of glucocorticoid were given (Mueller et al., 1970; Wurtman et al., 1972) . Long term treatment with prednisolone in patients with SLE or RA significantly suppressed the 24-h urinary epinephrine excretion.
Endogenous glucocorticoid produced under the influence of pituitary ACTH is about 100 times more potent than its exogenous effect in maintaining PNMT activity in the adrenal Our results are probably due to the direct effect of dexamehasone via the feeding artery to the tumor, as previously shown in an in vitro culture system (Yanase et al., 1984) .
In summary, the regulation, by the pituitary-adrenal axis of epinephrine synthesis was suggested in the human adrenal medulla in vivo. In adrenal pheochromocytoma, the regulation of epinephrine synthesis by glucocorticoid seemed to be less dependent on the pituitary-adrenal axis and rather controlled via the feeding artery to the tumor.
